U.S. Application No. 10/586,358 
Reply to Office Action of July 23, 2009 

SUPPORT FOR THE AMENDMENT 

Support for the amendment to claim 14 is found in claims 3-6, 10 and 14 as originally 
presented. Support for claim 20 is found in paragraph [0090] and Figure 1 of the 
specification. Support for claim 21 is found in paragraph [0094] of the specification. 
Support for claim 22 is found in claim 19 as originally presented and in paragraph [0037] of 
the specification. Support for claim 23 is found claim 18 as originally presented and in 
paragraphs [0037] and [0098] of the specification. Support for claim 24 is found in claim 19 
as originally presented and paragraph [0067] of the specification. No new matter would be 
added to this application by entry of this amendment. 

Upon entry of applicants' amendment, claims 1-21 will now be active in this 
application with claims 14-16 and 20-24 being under active consideration. 
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REQUEST FOR RECONSIDERATION 
The claimed invention is directed to a laser marking method of a rubber-reinforced 
thermoplastic resin. 

Laser marking techniques of molded articles have been reported and can provide for 
revealing an embedded coloring material by discoloring a colorant through laser beam 
irradiation. Marking of rubber-reinforced thermoplastic resins can present interesting 
challenges due to the propensity of such resins to foam when irradiated with laser light. 

The claimed invention provides for a laser marking method of a rubber-reinforced 
thermoplastic resin by irradiating a molded article with two or more laser beams having 
different energy, wherein a composition for multicolor laser marking comprises a chromatic 
coloring agent of specified structure and properties and a black substance which is depleted 
or discolored by laser beam. Applicants have discovered that laser marking of such a rubber- 
reinforced thermoplastic resin provides for a vivid marking, in-part due to the foaming 
properties of the rubber-reinforced thermoplastic resin. Such a method is nowhere disclosed 
or suggested in the cited art of record. 

The rejection of claims 14-16 under 35 U.S.C. §103(a) over Boissonnet U.S. 
2002/0089092, now U.S. 6,689,542 is respectfully traversed. 

Boissonnet fails to disclose or suggest a laser marking method of a rubber-reinforced 
thermoplastic resin. 

Boissormet describes a composition comprising two coloring agents in an elastomer. 
An organic pigment as a "coloring agent" and in particular a copper phthalocyanie having a 
phthalocyanine backbone is described in paragraph [0049]. A red pigment (Ciba DPP DP, 
having a diketo-pyrrolo-pyrrole backbone in used in an example [0060]. The elastomer is 
produced by vulcanization with sulfur as a crosslinking agent [0057] and [0064]. There is no 



8 



U.S. Application No. 10/586,358 
Reply to Office Action of July 23, 2009 

disclosure or suggestion of a rubber-reinforced thermoplastic resin, a resin which can foam 
when irradiated with laser light. 

In contrast, the claimed method is directed to a laser marking method of a rubber- 
reinforced thermoplastic resin. Applicants note that the claims have been amended to recite 
the specific material of a rubber-reinforced thermoplastic resin. When irradiated with laser 
light, such a polymer can form a foaming part, having a different refractive index than that of 
the non-irradiated portion. Such a contrast in refractive index provides for a highly vivid 
marking as described in paragraph [0037] of applicant's specification. As the cited reference 
fails to suggest the claimed rubber-reinforced thermoplastic resin, the formation of a foam 
upon laser irradiation is not suggested and therefore the enhancement in vivid marking is not 
suggested. 

Furthermore, there would have been no motivation to use a rubber-reinforced 
thermoplastic resin in the laser marking method of Boissonnet . 

Boissonnet describes their method as one which "does not cause apparent 
degradation to the condition of the surface of the marked article" [0010]. The process 
achieves marking "without removing material visible to the naked eye (and thus without 
an adverse effect on the condition of the surface)" [001 1]. Thus, the reference is clear as to 
the lack of a visible effect of the marking method upon irradiation. 

In contrast, the claimed rubber-reinforced thermoplastic resin is subject to foaming at 
the cite of irradiation. One can appreciate that irradiation with laser light can cause thermal 
deformation of a thermoplastic material, allowing for expansion and therefore foam 
formation. Such foam formation would appear to be contrary to the method described by 
Bossonnet in which the surface does not suffer from any apparent degradation, without 
removing material visible to the naked eye and without an adverse effect on the condition of 
the surface. Since foaming would be visible to the naked eye the change to the condition of 
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the surface would be immediately apparent and therefore, a rubber-reinforced thermoplastic 
resin would not be obvious to use in the laser marking process of Boissonnet. 

Furthermore Boissonnet does not describe any technical relationship between the 
backbone and the exothermic peak of the colorant and coloring properties. Therefore, the 
advantages of using a coloring agent having a specific backbone and an exothermic peak 
could not be suggested. 

A review of tables 1 and 2 of applicant specification, and in particular comparative 
Examples A-3 and A-4 illustrates an adverse affect relative to the exothermic peak and the 
claimed range. Tables 5 and 9, comparative examples B-2, B-3, B-5 and B-6 illustrates the 
results wherein the coloring agent has no exothermic peak. Since the relationship between 
backbone and exothermic peak is not described, the claimed method would not have been 
obvious. 

Claim 20 

This embodiment of the claimed invention is directed to irradiation in different 
portions of the molded article. 

Boissonnet describes irradiation of the first portion formed upon the first laser 
irradiation with the second laser beam (claim 1) and that the second portion which is different 
in color tone from the first portion is created by the interaction with the coloring agent. Thus 
there is clearly no suggestion of irradiation in different portion of the molded article as 
recited in claim 20, 

Claim 21 

This embodiment of the claimed invention is directed to using only one type of 
chromatic coloring agent. 



10 



U.S. Application No. 10/586,358 
Reply to Office Action of July 23, 2009 

Boissonnet requires the use of at least two coloring agents (claim 1). A color is 

obtained by blending the coloring agents and a color is obtained by interaction there between 

(e.g. bind from red pigment and white pigment). Accordingly, it would not be obvious to use 

a single chromatic coloring agent, as recited in claim 21. 

Claim 22 

This embodiment of the claimed invention is directed to an embodiment where the 
marked portion is foamed by irradiation. 

Boissonnet fails to describe formation of a foam upon irradiation. Laser light merely 
results in a discoloration of black and red pigments and no foaming is suggested. Further, the 
use of vulcanized rubber and the preclusion of surface alteration would preclude foaming 
from being obvious. 

Claim 23 

This embodiment of the claimed invention is directed to the use of foaming to create a 
white color tone. 

Boissonnet describes that the subject marking method merely provides coloring 
patterns of tow or more different color s (see claims). The coloring patterns are composed of 
a color obtained by blending the coloring agents and a color obtained by the interaction there 
between. Thus, the reference views it as necessary to include white pigment (e.g Ti02) 
[0047] and [0060] in order to obtain a while coloration. There is no suggestion to use 
foaming as a source of white coloration as recited in claim 23. 

Claim 24 
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This embodiment of the claimed invention is directed to a method in which the 

molded article further comprises a white-based substance in an amount of only 0.001 to 1 part 

by mass. 

Boissonnet does not quantify the content of white-based substance. However, in the 
examples the content is quite large (100 parts by mass [0060]). Since the reference fails to 
identify foaming as a source of white coloration, it would not have been obvious to use an 
amount of only 0.001 to 1 part by mass of a white-based substance, as recited in claim 24. 

In view of the deficiencies of the cited reference to disclose or suggest laser marking 
of a rubber-reinforced thermoplastic resin, the claimed invention is not rendered obvious by 
the cited reference and withdrawal of the rejection under 35 U.S.C. § 103(a) is respectfully 
requested. 

The provisional rejection of claims 1-6, 8,1 10-11 and 14-18 on the grounds of 
nonstatutory obviousness-type double patenting over claims 1-4, 6 and 8 of co-pending 
application 1 1/889,207 is noted. A copy of the office action dated August 5, 2009 issued in 
U.S. 1 1/889,207 is attached. Applicants confirm that the assignee of the above-identified 
application is identical with the assignee of U.S. 1 1/889,207. Applicants further note that 
applicants' PCT filing date of JP 05/00312 of January 13, 2005 is before the PCT filing date 
of U.S. 1 1/880,207 of February 10, 2006 such that issuance of the above-identified 
application would not result in an undue extension of patent term relative to any patent 
issuing from U.S. 1 1/889,207. Accordingly, applicants respectfully request that the 
provisional rejection be deferred and addressed during prosecution of the later filed 
application, U.S. 1 1/889,207. 



12 



U.S. Application No. 10/586,358 
Reply to Office Action of July 23, 2009 



Applicants submit that this appUcation is now in condition for allowance and early 

notification of such action is earnestly solicited. 

Respectfully submitted, 

OBLON, SPIVAK, McCLELLAND, 
MAIER & NEUSTADT, L.L.P. 
Norman F. Obion 



. Richard L. Chinn, Ph.D. 

Customer Number ^^^^^^ ^^^^^^ 

22850 Registration No. 34,305 

Tel: (703)413-3000 
Fax: (703)413 -2220 
(OSMMN 07/09) 
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DETAILED ACTION 



Claim Rejections - 35 USC § 103 



\ . Hie following is a quotation of 35 U-S.C. 1 03(a) which fonns fte basis for all 
obviousness rejections set forth In this OfBce action: 

(a) A p«tcnt may not be obtcuDod ^\igh the invention is xu>t identically disclosed or described ad set fbrth tn 
section 102 of thif Thle, if tb9 dSftervDces between the subjeci rcatter sought to be pateored and ^ prior m Afe 
such thftt the fabject mattor m ii whole would b«ve been obvious at the time ilie invention was made lo a person 
having ordinary ikJil In the art to which laid iubject muter pennins. Poteotabilf^ sliaS noi be neseHved by ibe 
manner in iVhioh the invention wae made, 



2. Claims 1-2, 4-5, 7-8 are rejected under 35 U.S.C. 103(a) as being unpatentable oven 
FENG ET AL (US 5,977,514), 

in view of MCKILLIP (US 5,340,628) and SHINMOTO ET AL (US 5,897,938). 
F£KQ BT AL '314 discloses a laser maifcable material capable of produchig multl- 



e,g., line 10, col, 7 to line 22, col. 8; Table 1; etc.) However, the reference does not explicitly 
disclose a tranq[>arent thermoplastic layer. 

MCaOLLIP discloses lhat it is well known in the art to apply a clear polyester fibn to a 
laser markable sheet in onier to prevent contamination from the mafking process, (line 1 0-19, 
30-49, coh 2) 



colored designs, whereto the material comprises a thermoplastic polymer (e,g^ polyacrylates and 
copolyniors therao^), a laser energy' absorbing additive (e.g„ carbon black) to typical amounts of 
0.04W).41 wt% end a coloring agent of typical amounts of 0.4-2.27 wt%. (entire document. 
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SHINMOTO EX AL discloses that it is well known in fee art to apply a clear polymer 
layer on laser markable material in order to provide protectiDn from wear and enviromnental 
conditions, (line 27-45, col. 6) 

It would have been obvlotu to a person of ordlnaxy skill In the art at tbe time the 
invention was made to apply a highly tran^arem protective polymer byer (claim 1) to the 
sur&ce of the laser markable material of FENO ET AJL '5 14 In order to prevent the release of 
residual particles and/or to provide protection for markings^ while avoiding interference wife fee 
laser mariring process. One of ordinary skill in the art would have formed laser markable 
material into conventional plastic articles (e.g., films, $heet$> etc,) (claun 7). 

3. Claims 3, 7 are rejected under 35 U,S.C, 1 03(a) as being unpatentable over: 

FENG ET AL (US 5,977,514), in view of MCKILLIP (US 5^40,628) and SHINMOTO 
ETALCUS 5,897,938), 

as applied in clafan 1*2 above, 
and finther in view of 110 ET AL (US 2002/6052438). 
no ET AL discloses that It Is well known in the art to utilize thermoplastic resin 
con^sttions containing rubber-grafted aciylic resins order to form durable materials capable of 
developing highly colored laser marks. The reference also discloses that it is well known in the 
art to fonn laser maricable materials into films and sheets, (paragnq>hs 8-1 1, 38, 55-69, 91) 

It would have been obvious to a person of ordinary skill in fee ait at fee time fee 
invention was made to use a known acrylic-based copolymer as disclosed in ITO BT AL as fee 
resin matrix for fee colored laser marking materials of FENG ET AL '514 m order to produce 
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diorablo articles with multi-toned chromatic markings and desirable physical and mechanical 
propcrtios. 



No. -J 100 



.P. 17 



4. Claim 5 is rejected under 35 U»S,C, 1 03(a) as being unpatentable oven 

FENG ET AL (US 5,977,514), to view of MCKILLIP (US 5,340,628) and SHINMOTO 

ETAL(US 5,897,938); 

as applied to claim 1 abovep 

and further to view of ULLMANN'S ENCYCLOPEDIA OP INDUSTRIAL 
CHEMISTRY (ULLMANN^). 

ULLMANN'S discloses that h is conventional m Ae art to incorporate slip or 
antiblookiiig particles m polymeric films (e.g., polyerter, etc,) to ordor to improve handling 
properties and surfiice characteristics, (section 3) 

It would have been obvious to a person of ordinary skill m the art at the time the 
mvention was made to use effective amounts of known anti-blockmg treatments to the protective 
layer on a laser markable laminate to order to reduce sur&ce friction and handling properties. 

5- Claims 4, 6 are rejected under 35 U.S.C. 103(a) as being unpatentable over: 

FENG ET AL (US 5,977,514), m view of MCKILLIP (US 5,340,628) and SHINMOTO 

ET AL (US 5,897,938) and ULLMANN'S; 
as ;q}pHed to claim 1, 5 above^ 
and further in view of MORI ET AL (US 5,095,089). 
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MORI ET AL discloses that it is ^ell known in the art to use thermoplastic oopolyesters 
comprising lS-85 inoI% l,4H;7clohiexai3edinietfaanol to form heat-resistant plastic articles with 
good clarity retention, (line 10-35, col 1). 

It would have been obvious to a person of ordinary skill in the an at the time the 
invention was xnade to uae known copolyesters as disclosed in MORI £T AL for a protective 
layer for the laser markablo materials of FENG ET AL '514 in order to produce laminates witti 
enhanced heat resistance and retention of clarity. 



Conclusion 

6» Any inquiry concerning tibds*comnninication or earlier communicatioiis firom tiie 
examiner ^ould be directed to Vivian Chen whose telephone number is C571) 272-1506. The 
examiner can normally be reached on Monday through Thursday from 830 AM to 6 PM. The 
examiner can also be reached on alternate Fridays. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner^s 
supervisor, Callie Shosbo, can be reached on (571) 272-1 123. The &x phone number for the 
organization where Hois application or proceeding is assigned is (571) 273^8300, 

The Oenoral Lafoxmatic^ telephone number far Technolc^ Center 1700 is (571) 272- 

1700. 

Infoxmation regardiixg the status of an application may>be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained firom either Private PAIR or Public PAIR. Status information jbr unpublished 
applications is available through Private PAIR only. For more hifbnxiation about the PAIR 
system, see http://pair-directuqno.gov. Should you have questions on access to the Private PAIR 
system^ contact tfie Electronic Business Center (EBC) at 866-217-9197 (toU-firee). 

July 31, 2009 
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